ADVANCED PHOTON SOURCE

Argonne &

NATIONAL LABORATORY

THE BEST X-RAY TOOLS FOR BATTERY

DEVELOPMENT AND TESTING

The Advanced Photon Source is your one-stop shop for
nanoscale to bulk analysis beyond the reach of industry

Argonne physicist Mahalingam Balasubramanian loads a lithium-ion battery into the low-energy
resolution inelastic X-ray (LERIX) system at the Advanced Photon Source. This multi-element
X-ray scattering instrument is helping Argonne researchers understand the fundamental
mechanisms that limit the performance of batteries.

Researchers optimizing today’s
batteries and designing the high-
performance batteries of tomorrow
need more than just the tools found
in modern industry and university
laboratories. To overcome big
hurdles and eliminate costly trial and
error design practices, researchers
need big machines such as the U.S.
Department of Energy Office of
Science’s Advanced Photon Source
(APS) that can see deeper into
battery materials with higher spatial,
temporal, and chemical resolution.
To optimize battery performance
and manufacturing processes as
quickly as possible, researchers need
access to Argonne’s experts in the
fields of chemistry, physics, materials
science, and x-ray science to
augment their home research staffs.

As the nation’s largest synchrotron
x-ray user facility, the APS offers
the perfect tools to study chemical
reactions across length scales,
microstructures of materials under
stress and strain, and the dynamics
of batteries operating in real and
extreme conditions.

Research at the APS will optimize
today’s battery materials and
contribute to the design of novel
materials to reduce manufacturing
costs and unwanted byproducts.
New designs for lighter weight
and smaller batteries can lead

to expanded uses of batteries in
a myriad of industries including
construction, medical devices,
aerospace, automotive, defense,
consumer electronics, and utilities.

The Advanced Photon Source
has a suite of best-in-class x-ray
techniques and lab space to
tackle the most difficult
challenges in battery design
and production to:

O Improve battery chemistry
to extend lifespan, speed
charging and discharging,
increase power capacity and
density, and ensure safety.

O Improve material design to
minimize failures, endure
harsh conditions, and
reduce size, weight, and cost

O Improve processing to
eliminate defects and reduce
unwanted byproducts.

Complementary to neutron sources,
high-energy synchrotrons offer
deeper penetration and more photons
to typically provide higher spatial
resolution x-rays. High-energy

x-rays are the only way to see inside
operating battery cells and casings
to watch catalytic reactions as the
cell cycles. This revelatory process

is the key to optimizing battery
chemistry and materials processing in
many applications.

Argonne’s APS provides the brightest
storage-ring generated x-ray beams
available in this hemisphere. This

can help unravel the complexities of
atomic-scale defects often associated
with performance degradation as well
as potentially control or optimize a
material’s properties.
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